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Abstract This study examined the developmental rela-
tions between symptoms of oppositional deﬁant disorder
(ODD) and conduct disorder (CD) from early childhood to
adolescence. Speciﬁcally we tested, according to parent-
reported problems, whether symptoms of ODD precede the
development of CD symptoms, whether ODD and CD
symptoms are reciprocally associated across time, or
whether ODD and CD symptoms develop parallel to each
other across time. Participants were a community-based
sample (at time 1: N = 485, 48% boys) assessed biannu-
ally ﬁve times from age 4 to 6 until age 12–14. The ﬁnd-
ings suggested that, with control for stability effects,
baseline SES, and symptoms of attention deﬁcit hyperac-
tivity disorder, ODD and CD symptoms develop parallel to
each other. No gender differences were obtained. We
conclude that without the initial presence of CD symptoms,
ODD symptoms are not developmental precursors to CD
symptoms.
Keywords Longitudinal study  Disruptive behavior
problems  Child behavior checklist  Path-analyses 
Gender differences
Introduction
Evidence suggests that oppositional deﬁant disorder (ODD)
and conduct disorder (CD) are closely related in taxonomic
and developmental terms [1]. Although ODD and CD are
considered as two independent disorders, the behaviors that
deﬁne ODD have long been hypothesized to be develop-
mental precursors to serious conduct problems [2–4].
However, not all children with ODD will necessarily pro-
gress to CD [6–12] suggesting some discontinuity between
the disorders. Determining whether ODD is a risk factor
for, or develops secondarily to CD is of particular theo-
retical and clinical importance as it could suggest different
etiological models and intervention efforts.
Table 1 provides an overview of prospective studies that
examined the developmental relations between ODD and
CD. As shown in the table approximately half of the studies
suggest that ODD and CD may represent the same under-
lying pathology as most children or youth with CD previ-
ously met diagnostic criteria for ODD or displayed elevated
levels of ODD symptoms [2–4]. In supportof the above, one
study has even reported reciprocal temporal associations
between the two constructs across time in terms of ODD
symptoms preceding CD symptoms and vice versa CD
symptoms preceding ODD symptoms [5]. Nevertheless,
several studies in Table 1 report either no or weak pro-
spective relations between childhood ODD and later
developing CD [6–12]. Several methodological differences
between the studies may explain the discrepant ﬁndings.
First, signiﬁcant temporal associations between the two
constructs are more likely in clinical- than in community-
based samples [6, 8]. However, because clinical samples are
typically subject to higher rates of comorbidity, studies of
clinical samples may have exaggerated the degree of the
temporal relations between ODD and CD [13]. Second, in
S. Diamantopoulou  F. C. Verhulst  J. van der Ende
Department of Child and Adolescent Psychiatry, Erasmus MC,
Sophia Children’s Hospital, Rotterdam, The Netherlands
S. Diamantopoulou (&)
Department of Basic Psychology and Methodology,
Faculty of Psychology, University of Murcia,
Espinardo Campus, 30100 Murcia, Spain
e-mail: s.diamantopoulou@erasmusmc.nl
123
Eur Child Adolesc Psychiatry (2011) 20:301–309
DOI 10.1007/s00787-011-0175-3Table 1 Overview of prospective studies examining the temporal relations between ODD and CD
Reference Sample Baseline
age
(years)
Follow-up
age
(years)
Diagnostic
instrument
Data analyses Main ﬁndings
August
et al. [6]
Community-based;
308 children
with disruptive
behavior
problems
6–10 11–15 Parent and teacher
ratings at baseline;
diagnostic
interview at
follow-up
Presence or absence of
ADHD, ODD, or CD
diagnosis at follow-up
(v
2)
Only 1 of 43 children with
ADHD ? ODD at T1
developed CD at follow-up
Biederman
et al. [7]
140 children with
DSM-III-R
ADHD diagnosis
and 120 controls
6–17 16–27 at
follow-up
Diagnostic
interviews
LRA predicting presence or
absence of CD diagnosis
at follow-up
Most children with
ADHD ? ODD did not
progress to CD at follow-up
Burke et al.
[5]
Clinic-referred;
177 boys with
disruptive
behavior
disorders
7–12 Annual
assessments
until age 18
Diagnostic
interviews
GEE predicting symptom
counts in wave T ? 1
from wave T
At all time points CD
symptoms were predicted by
previous ODD symptoms
Costello
et al. [8]
Community-based;
1420 children
9–13 Annual
assessments
until age 16
Diagnostic
interviews (DSM-
IV)
LRA predicting ODD or
CD diagnosis at each time
point from previous time
points
At no time point did ODD
predict subsequent CD and at
no time point did CD predict
subsequent ODD
Harvey
et al. [3]
168 children with
behavior
problems at
baseline
3 6 Diagnostic
interviews
LRA predicting ODD/CD
diagnosis at follow-up
from baseline symptoms
Moderate positive associations
between ODD symptoms at
baseline and combined ODD/
CD diagnosis at follow-up
Lahey et al.
[5]
As in Burke et al.
(2005) above
7–12 Annual
assessments
over 7 years
Diagnostic
interviews (DSM-
III, DSM-III- R, &
DSM-IV)
Modeled mean numbers of
ODD and CD symptoms
longitudinally in GEE
Reciprocal temporal relations
between ODD and CD
symptoms were obtained for
all assessments
Lahey et al.
[9]
Community based;
6,994 children
4–7 8–13 Parent ratings
(CBCL items)
Log linear regressions;
ODD and ADHD
symptoms predicting
conduct problems
With control for baseline
conduct problems, ADHD
and ODD
symptoms predicted follow-up
conduct problems only to a
small extent
Mannuzza
et al. [10]
Clinical sample;
207 boys with
DSM-II
hyperkinetic
reaction
6–12 18 Parent and teacher
ratings at baseline;
diagnostic
interviews at
follow-up
LRA predicting adolescent
CD diagnosis
Childhood ODD behaviors did
not predict adolescent CD
diagnosis
Rowe et al.
[11]
Community
sample; 1,420
children
9–13 Four annual
assessments
Diagnostic
interviews
LRA predicting ODD or
CD at waves 2–4 from
wave 1
Boys: ODD at wave 1
predicted both ODD and CD
at waves 2–4. Girls: None of
the girls with ODD at wave
1developed CD at later waves
Speltz et al.
[12]
Clinical sample of
79 boys with
DSM-III-R ODD
4–5.5 6–7.5 Diagnostic
interviews (DSM-
III-R diagnoses)
Presence or absence of
ODD and CD diagnosis at
follow-up (v
2)
At follow-up 30% of the boys
received an ODD diagnosis
and only two cases met
criteria for CD
Whittinger
et al. [4]
Clinical sample of
151 children
with DSM-IV
ADHD
6–13 11–18 Diagnostic
interviews (DSM-
IV diagnoses)
LRA predicting ADHD,
ODD, and CD diagnoses
at follow-up
39% of children with an ODD
diagnosis met criteria for a
CD diagnosis in adolescence
LRA Logistic regression analysis, GEE generalized estimating equations, CBCL child behavior checklist
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123the DSM [14] CD and ODD are not allowed to be comorbid
diagnoses. As a result, the use of clinical cut-offs in
assigning ODD and CD diagnoses in studies may have
boosted the prediction of CD from previous levels of ODD
when subclinical levels of CD have not been considered,
whereas the appearance of more ‘severe’ manifestations of
CD may have overshadowed the stability of ODD. Only two
studies in Table 1utilizeda dimensional approach assessing
the two constructs as a continuum to avoid over- or under-
estimating their temporal relations and reached strikingly
different conclusions: ODD is [2] and ODD is not [10]a
precursor of CD. Perhaps, the discrepant ﬁndings of the two
above studies are due to the use of different ODD measures
(i.e., DSM-III-R ODD diagnosis based on clinic interviews
in the study by Burke et al.; retrospective DSM-IV ODD
diagnosis based on parent and teacher questionnaires in the
study by Mannuzza et al.). Third, as two literature reviews
suggest that ODD is more likely to be a precursor of CD in
early (i.e., up to the age of 7 years) than in late childhood
[1, 15], age effects may explain the studies’ discrepant
ﬁndings. For instance, two studies in Table 1 that measured
ODD in early childhood [3, 9] reported signiﬁcant pro-
spective associations between ODD and CD, whereas two
studies that measured ODD after the age of six reported
weak or no prospective associations between ODD and CD
[4, 6]. Finally, discrepancies between the ﬁndings in the
literature may also be due to the use of different conceptu-
alizations of ODD and CD including diagnoses according to
older versions of the DSM [10, 12], diagnoses based on
parental questionnaires [6, 9] versus diagnostic interviews
[2, 5]. Clearly, more research on the temporal relations
between ODD and CD assessing the two constructs dimen-
sionally from early childhood to adolescence is needed.
Certain limitations in the literature need also to be
overcome if we are to understand the relations between
ODD and CD across time. First, because of the higher
prevalence of ODD and CD in boys as compared to girls
[16, 17], little is known about the development of the two
constructs in girls. Interestingly, the one study that exam-
ined gender differences in the prospective associations
between ODD and CD showed that ODD appears to be a
developmental precursor to CD only among boys [11].
Second, because symptoms of attention deﬁcit hyperac-
tivity disorder (ADHD) often co-occur with both ODD and
CD and may even partly account for the developmental
progression of ODD into CD [18] studies need to control
for ADHD symptoms when examining the developmental
relations between ODD and CD.
This study aimed to overcome the above limitations in
the literature and disentangle the developmental relations
between ODD and CD symptoms from early childhood to
adolescence assessing the two constructs dimensionally in
a community-based sample.
Method
Participants and procedure
This study is based on data derived from a seven-wave,
multi-cohort, longitudinal study of behavioral and emo-
tional problems in children that started in 1983 [19]. The
original sample of 2,600 children from 13 birth cohorts
aged 4–16 was drawn from municipal registers that list all
residents in the Dutch province of Zuid-Holland. A random
sample of 100 children of each gender and age of Dutch
nationality was drawn. Of the 2,447 parents reached, 2,076
(i.e., 84.8%) provided usable data. The sample in 1983
consisted of 1,106 boys and 1,060 girls. This sample was
assessed biannually ﬁve times (until 1991; Time 5), once
6 years later (1997; Time 6) and then again in 2007 (Time
7). The present study is based on data from Time 1 to Time
5. As we aimed to examine the temporal relations between
symptoms of ODD and CD from early childhood to ado-
lescence, we selected an age-appropriate subsample of
children who were aged 4–6 years at baseline. The number
and age of the participants at each time point was: 485 (231
boys) age 4–6 years at Time 1, 373 (184 boys) age
6–8 years at Time 2, 326 (167 boys) age 8–10 years at
Time 3, 311 (164 boys) age 10–12 years at Time 4, and
305 (160 boys) age 12–14 years at Time 5. We obtained
written informed consent by all participants after the
procedures were fully explained and the local ethical
committee approved the data collection. The ethnic com-
position of the sample was 97% Dutch (remaining 3%
came from Surinam, the Dutch Antilles, and Morocco).
Participants who remained in the study at Time 5 did not
differ signiﬁcantly in any study variables from those who
had dropped out (-0.16 B ts B 1.82, ns).
Measures
ODD, CD, and ADHD symptoms
We obtained parent ratings of children’s symptoms of
ODD, CD, and ADHD over the past 6 months on the Child
Behavior Checklist (CBCL; [20, 21]). Ratings were made
on a three-point scale (0 = not true, 1 = somewhat or
sometimes true, 2 = very true or often true) and we used
the summed score of items for all the scales. The CBCL
has been translated and validated for use in The Nether-
lands [22]. CBCL items reﬂecting a similar content to
DSM-IV criteria for ODD, CD, and ADHD were used in
the analyses (i.e., the DSM-oriented scales; [23]). Due to
the use of the earlier versions of the CBCL (i.e., the 1983
version at times 1–4 and the 1991 version at time 5) that
did not include the DSM-oriented scales that were devel-
oped in the later version (i.e., 2001) of the instrument, not
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123all items of the scales were included (i.e., at all time points
the items ‘‘fails to ﬁnish’’ and ‘‘inattentive’’ for the ADHD
scale, and the item ‘‘breaks rules’’ for the CD scale were
not included). The items and the internal consistency of the
scales measured as Cronbach’s alpha are presented in
Table 2.
Although the DSM-oriented scales of the CBCL have
not been used in the literature as much as the empirically
derived syndrome scales of the instrument, there is some
evidence for their psychometric properties. For instance, in
a Dutch clinical sample (N = 44), the correlations (phi)
between the DSM-oriented scales of ADHD, ODD, and CD
and the equivalent diagnoses obtained by the Diagnostic
Interview Schedule for Children (DISC-IV) ranged from
0.43, to 0.67, p\0.01 [24]. In a large multi-ethnic, clinical
sample (N = 673) the internal consistency of the scales
was high (Cronbach’s alpha C0.85), children and youths
diagnosed with ADHD, ODD, or CD scored higher on the
respective scales as compared to those without a diagnosis,
and ﬁnally the correlation between parent ratings on the
three DSM-oriented scales correlated signiﬁcantly high (rs
C0.56) with parental dimensional ratings of hyperactivity/
impulsivity and inattention symptoms and oppositional and
delinquent behavior [25].
To conﬁrm that the ODD and CD items form two sepa-
rate factors at times 1–5, we conducted conﬁrmatory factor
analyses (CFAs) using Mpuls version 5.0 [26]. To account
for the ordinal item responses, we applied weighted least
squares estimation (WLSE) analyses. To avoid statistical
risks associated with low frequency cells, we applied WLS
analyses to tetrachoric correlations between item scores
dichotomized as 0 versus 1 or 2. We compared a one-factor
model where all items were hypothesized to measure a
single underlying general factor with a correlated 2-factor
model representing the two DSM-oriented scales of the
CBCL for ODD and CD where each item was assigned to
the syndrome it was supposed to measure. Model ﬁt was
assessed with the comparative ﬁt index (CFI; [27]) that is
based on the average size of the correlations in the data.
Models with a CFI close to 1 are considered to be ﬁtting the
observed data well. Model selection was based on the dif-
ferences in the two models’ root mean square error of
approximation (RMSEA; [27]) which is a measure of the
empirical validity of the tested models (i.e., how well the
models ﬁt the observed data). According to guidelines [28],
better ﬁtting models are accepted when the change in the
RMSEA (DRMSEA) is equal or greater than 0.01. When the
ﬁt of a more complex model does not differ from the ﬁt of a
more parsimonious model, then the more parsimonious
model is accepted. Finally, we conducted chi-square dif-
ference tests to compare the ﬁt of the one- and two-factor
models.Theresultsshowedthatthemodelﬁtoftheone-and
the two-factor model was good at all time points (one-factor
model: 0.69 B CFI B 0.92; two-factor model: 0.75 B
CFI B 0.95) except for Time 5 for the one-factor model
(CFI = 0.69). However, model comparison showed that, at
each time point, the two-factor model ﬁtted the data better
than a one-factor model (DRMSEA C 0.01) conﬁrming the
measurement quality of the ODD and CD scales. Results of
the chi-square difference tests showed that at all time points
the two-factor model ﬁtted the data better (i.e., the two-
factor model had a lower v
2) than a one-factor model: v
2 [1]
C10.28, p\0.01. The correlation between the two latent
factors in the two-factor CFA ranged from r = 0.36
p\0.01 at Time 5 to r = 0.81, p\0.01 at Time 2.
SES
Data on SES were obtained at Time 1 according to a six-
step scale of parental education with ascending numbers
indicating higher SES [29].
Statistical analyses
We computed Pearson’s correlation coefﬁcients to assess
the relations between all study variables and examined
gender differences in all variables with two-tailed t-tests.
We examined the developmental relations between symp-
toms of ODD and CD using path modeling with Mplus
[26]. Because the data departed from multivariate nor-
mality (see Table 2) we used full information maximum
likelihood parameter estimates with standard errors that are
Table 2 CBCL/4–18 items included in the ADHD, ODD, and CD
symptom scales
ADHD (0.70 B a B 0.75) ODD
(0.70 B a B 0.74)
Cannot concentrate Argues a lot
Cannot sit still Disobedient at
school
Impulsive or acts without
thinking
Disobedient at home
Talks too much Stubborn
Loud Hot temper
CD (0.55 B a B 0.80)
Cruel to animals Runs away
Mean to others Sets ﬁres
Destroys other’s things Steals at home
Lacks guilt Steals outside
home
Fighting Swears
Lying, cheating Threatens
people
Attacks people Truancy
Bad companions Vandalism
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123robust to non-normality (i.e., MLR). Maximum likelihood
estimation procedure is particularly appropriate for longi-
tudinal studies that often contain missing data [30]. Chi-
square difference analyses guided decisions concerning
selection of the best ﬁtting model (i.e., the Satorra-Bentler
scaled chi-square difference test which is appropriate for
models estimated with MLR; [31]). The goodness-of-ﬁt of
the models was evaluated by using two indicators: the root
mean square error of approximation (RMSEA) where
values below 0.06 indicate a good ﬁt [27] and the CFI
where values larger than 0.90 or close to 0.95 indicate a
good ﬁt [32].
Figure 1 depicts the three competing models that we
tested. The ﬁrst model assumed reciprocal temporal asso-
ciations between ODD and CD symptoms across time and
therefore included, apart from stability paths and cross-
sectional correlations, cross-lagged paths between the two
constructs (i.e., the cross-lagged model). The second model
assumed that only ODD symptoms predict subsequent CD
symptoms and therefore included apart from stability paths
and cross-sectional correlations, directional paths only
from previous ODD symptoms to subsequent CD symp-
toms (i.e., the unidirectional model). The third model
assumed parallel but associated development of ODD and
CD symptoms across time and included, apart from sta-
bility paths, only cross-sectional correlation paths between
the two constructs (i.e., the correlational model). In all
models, we controlled for SES at Time 1 and for ADHD
symptoms at all time points (depicted as correlational paths
in Fig. 1). Included in the model but not depicted in Fig. 1
are covariances between the residuals of ADHD, ODD, and
CD symptoms from Time t to Time t ? 1. The models
were tested on the whole sample and separately for boys
and girls.
Results
The correlation matrix, the means, and the standard devi-
ations for the measured variables are shown in Table 3.A s
seen in the table, both ODD and CD symptoms were
always correlated with their previous levels across time.
The concurrent correlations between ODD and CD symp-
toms, between ODD and ADHD, and between CD and
ADHD symptoms were always positive and signiﬁcant. At
Time 1, SES was negatively correlated with ODD, CD, and
ADHD symptoms. Examination of gender differences
showed that boys as compared to girls had higher levels of
ODD symptoms at the ﬁrst two time points and they had
higher levels of ADHD and CD symptoms at all time
points (2.15 B ts B 4.17; p\0.01).
All three models provided an equally good ﬁt to the
data: CFI = 0.97, RMSEA = 0.04 for all three models.
However, in the cross-lagged model none of the cross-
lagged paths (i.e., paths a and b in Fig. 1) were signiﬁcant
whereas in the unidirectional model none of the paths to
subsequent CD symptoms from previous ODD symptoms
(i.e., paths a) were signiﬁcant. The chi-square difference
tests indicated that: (a) the unidirectional model did not
yield a deteriorated model ﬁt compared to the cross-lagged
model (Dv
2 [4] = 2.66, ns) and, (b) the correlational model
did not yield a deteriorated model ﬁt compared both to the
cross-lagged model (Dv
2 [8] = 5.54, ns) and to the unidi-
rectional model (Dv
2 [4] = 2.89, ns). When we examined
the three models separately for boys’ and girls’ data results
were replicated (Boys: CFI = 0.96, RMSEA = 0.05 for
the three models; Girls: CFI = 0.97, RMSEA = 0.04 for
the three models; none of the cross-lagged or the unidi-
rectional paths between ODD and CD symptoms were
signiﬁcant for boys’ or for girls’ data). Chi-square
Time 1    Time 2  Time 3        Time 4  Time 5   
ADHD 
ODD 
  CD 
ODD  ODD  ODD  ODD 
  CD    CD    CD    CD 
  SES 
ADHD  ADHD  ADHD  ADHD 
a  a a a
b  b b  b
c  c  c c c
Fig. 1 Illustration of the three tested models. All three models
include the same directional and correlation (solid) paths but, of the
dotted paths, the cross-lagged model includes paths a, b, and c, the
unidirectional model includes only paths b and c, and the correlational
model includes only paths c
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123difference tests indicated that the correlational model did
not yield a deteriorated model ﬁt compared both to the
cross-lagged and the unidirectional model for both boys’
and girls’ data (3.73 B Dvs
2 B 6.85, df = 4–8, ns).
Because the most parsimonious, correlation model ﬁtted
the data equally well as the cross-lagged- and the univariate
model, we selected it as the ﬁnal model. The standardized
estimates for the correlational model are depicted in Fig. 2.
Considering time intervals of 2 years for the ﬁve assess-
ments, temporal stabilities for ODD, CD, and ADHD
symptoms were high. The concurrent associations between
ODD and CD symptoms were high across time and so were
the associations between ADHD symptoms and the two
constructs.
To further examine the inﬂuence of ADHD symptoms
on the temporal relations between ODD and CD symptoms,
we examined the cross-lagged, unidirectional, and corre-
lational models without control for ADHD symptoms.
These three models also ﬁtted the data well: CFI = 0.99
for all three models and RMSEA = 0.02 for the cross-
lagged and the unidirectional models and RMSEA = 0.03
for the correlational model. Comparison of the models
indicated that although the model ﬁt of the cross-lagged
versus the unidirectional model did not differ signiﬁcantly
(Dv
2 [4] = 6.09, ns), the cross-lagged and the unidirec-
tional models ﬁtted the data better than the correlational
model (Dv
2 [8] = 19.21, p\0.05 and Dv
2 [4] = 14.22,
p\0.05, respectively). However, none of the cross-lagged
or unidirectional paths reached statistical signiﬁcance
indicating that even without control for ADHD symptoms
ODD symptoms did not signiﬁcantly predict subsequent
CD symptoms and ODD and CD symptoms were not
reciprocally associated across time. Results of analyses
conducted separately for boys and girls replicated the
above ﬁndings for boys but for girls the three models ﬁtted
the data equally well.
Discussion
This study examined whether ODD symptoms should be
viewed as precursors of later developing CD, whether
ODD and CD are likely to show reciprocal temporal
associations across time, or ﬁnally, whether ODD and CD
develop parallel to each other. In line with the ﬁndings of
previous studies of community-based samples, no temporal
associations between ODD and CD symptoms were
observed [6, 8]. Instead, the strongest predictor of sub-
sequent CD symptoms was initial CD symptoms. What this
study adds to the literature is that we conﬁrm these ﬁndings
for a lengthy follow-up period spanning from early child-
hood to adolescence, for both genders, using multiple
assessments.
Keeping in mind that causal interpretations of results of
longitudinal path analyses should be avoided and results
should be interpreted with caution, the present ﬁndings do
Table 3 Correlation matrix and means (M) and standard deviations (SD) for observed variables
1234567891 01 1 1 2 1 3 1 4 1 5 1 6
1 ODD T1 1.00
2 ODD T2 0.54 1.00
3 ODD T3 0.46 0.57 1.00
4 ODD T4 0.44 0.55 0.59 1.00
5 ODD T5 0.39 0.44 0.51 0.64 1.00
6 CD T1 0.48 0.38 0.34 0.35 0.27 1.00
7 CD T2 0.36 0.59 0.35 0.39 0.35 0.45 1.00
8 CD T3 0.29 0.42 0.50 0.48 0.32 0.39 0.50 1.00
9 CD T4 0.21 0.31 0.33 0.57 0.49 0.40 0.47 0.58 1.00
10 CD T5 0.20 0.30 0.31 0.48 0.56 0.29 0.47 0.47 0.71 1.00
11 ADHD T1 0.53 0.37 0.37 0.34 0.18 0.40 0.29 0.26 0.14 0.09
a 1.00
12 ADHD T2 0.36 0.54 0.36 0.39 0.22 0.38 0.53 0.40 0.30 0.28 0.60 1.00
13 ADHD T3 0.28 0.31 0.47 0.36 0.20 0.22 0.30 0.44 0.22 0.15 0.57 0.68 1.00
14 ADHD T4 0.30 0.25 0.35 0.48 0.29 0.33 0.35 0.43 0.41 0.36 0.50 0.68 0.75 1.00
15 ADHD T5 0.28 0.18 0.32 0.42 0.38 0.26 29 0.35 0.36 0.41 0.46 0.60 0.69 0.79 1.00
16 SES T1 -0.13 -0.13 -0.14 -0.20 -0.15 -0.13 -0.15 -0.11 -0.12 -0.19 -0.18 -0.16 -0.24 -0.20 -0.22 1.00
M 2.26 1.98 1.84 2.10 2.07 1.06 0.98 0.76 0.89 0.83 2.95 2.58 2.55 2.43 2.27 3.47
SD 1.96 1.84 1.89 1.89 1.93 1.67 1.62 1.23 1.62 1.69 2.37 2.32 2.33 2.34 2.34 1.57
T1 Time 1, T2 Time 2, T3 Time 3, T4 Time 4, T5 Time 5
All correlations signiﬁcant at p\0.05 level or lower except for correlations marked with
a that were not signiﬁcant
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123not suggest that ODD symptoms are a milder, earlier
manifestation of CD. Neither do the results suggest that
ODD symptoms may develop secondarily to CD symp-
toms, as none of the paths between ODD and CD symptom
levels in the unidirectional and the cross-lagged models
were signiﬁcant. The results are in line with the study by
Lahey et al. [9] that also used CBCL items to predict
conduct problems from ADHD and ODD symptoms in a
community-based sample. It should, however, be noted that
the high temporal stability of both ODD and CD symptoms
renders reciprocal associations between the two constructs
less probable insofar as the greater the stability of a con-
struct, the less the chance of ﬁnding other variables that
potentially explain its variance [33].
In contrast to the ﬁndings by Rowe et al. [11], which are
also based on a community-based sample, the temporal
relations between ODD and CD symptoms did not differ by
gender in this study. One possible reason for this is that
whereas Rowe et al. [11] based their results on analyses
utilizing clinical cut-offs, we examined the temporal rela-
tions between ODD and CD dimensionally in a sample that
overall did not display very high symptom levels. Conse-
quently, the ﬁndings of this study indicate that as long as
negativistic and deﬁant behaviors in childhood are mild to
moderate and do not reach clinical levels, boys and girls
are equally likely to either outgrow these problems or not
develop more serious conduct problems. Future studies
need to examine whether the above ﬁndings hold even after
control for other comorbid psychopathology such as
depression and anxiety that may have different relations
with ODD and CD symptoms in boys and girls.
Some previous studies suggest that children with ODD
and ADHD are more likely to develop CD than children
with ODD only [18]. Consequently, removal of ADHD
symptoms from the measurement model should render the
unidirectional model as better ﬁtting than the correlational
model. Nevertheless, results did not suggest such an effect
although the concurrent associations between ADHD
symptoms and both ODD and CD symptoms were signif-
icantly positive across all time points. Hence, it appears
that in community-based samples, the impact of ADHD
symptoms on the temporal relations between ODD and CD
is minimal.
This study is not without limitations. First, like most
previous longitudinal studies that examined the prospective
relations between oppositional-, inattentive/hyperactive
behaviors and later conduct problems the present analyses
were not based on measures that were a perfect match to
the DSM-IV symptom-criteria. A recent, large (N = 476),
multi-ethnic, clinical study of children and adolescents
conﬁrmed the construct and discriminant validity of the
DSM-oriented scales showing that the scales corresponded
well (area under the curve values C0.71) with related
clinical diagnoses [34]. However, it should be noted that in
this latter study, the DSM-oriented scales of the CBCL for
ODD, CD, and ADHD did not show greater correspon-
dence with corresponding clinical diagnoses than the
CBCL empirically derived syndrome scales of aggressive
behavior, rule-breaking behavior, and attention problems.
Moreover, the present ﬁndings are quite consistent with the
smaller set of studies that did use DSM-based measures in
terms of the concurrent associations found between ODD,
CD, and ADHD (e.g. 5, 7) suggesting that the ﬁndings of
this study are relevant to DSM conceptualizations of these
disorders. Nevertheless, because different results may have
been obtained had we used DSM-based measures, future
longitudinal studies using such measures would be very
useful. Second, because of the use of parent ratings, results
may not generalize to studies using teacher or self-ratings
of ODD and CD symptoms. Finally, the reliability of the
CD scale at the ﬁrst two time points was relatively low.
Inspection of the results of the CFAs, we conducted
showed that this was primarily caused by low loadings of
two CD scale items namely, ‘‘Truancy’’ and ‘‘Threatens
Time 1  Time 2   Time 3    Time 4            Time 5    
ADHD 
ODD 
  CD 
ODD  ODD  ODD  ODD 
  CD    CD    CD    CD 
  SES 
ADHD  ADHD  ADHD  ADHD 
.47  .38  .28  .25  .35 
-.18  -.14
-.13
.76 .79 .93 .93
.76 .75 .92 .86
.72 .83 .81 .88
.52 .40 .37 .28 .30 .25 .34 .33 .26 .23
Fig. 2 Final correlational model. Note: All paths signiﬁcant at p\0.01 level
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123people’’. The results are not unexpected given that at the
ﬁrst two time points of the study participants were very
young and therefore, highly unlikely to attempt to be
absent from school or have fully developed the language
and cognitive skills in order to seriously threaten others.
One of the strengths of this study is that the multiple
assessments allowed for the examination of competing
models in terms of their ability to explain the dynamic,
temporal linkage between ODD and CD symptoms. In
conclusion, the ﬁndings suggest that the best predictor of
subsequent CD symptoms is initial CD symptoms. How-
ever, ODD symptoms appear to carry unique information
not captured by CD symptoms and given also their stability
across childhood and early adolescence they deserve to
receive attention beyond the context of being precursors to
other disruptive behavior disorders. A clinical implication
of the ﬁndings is that ODD and CD do not represent the
same underlying pathology and possibly require different
treatment.
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